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[57] ABSTRACT

A hold down device is described for applying a high
clamping force to a “leadless” integrated circuit pack-

age installed in a suitable connector. Use of the device

results in reliable electrical connections between the
package circuit leads and the connector contact ele-
ments; and reliable thermal connections between the

package carrier and a cooling frame provided to dissi-
pate the heat generated by the integrated circuits. The
hold down device has added system utility in the

clamping of an interconnect cable assembly adapted
to plug into the aforementioned connector in lieu of
the integrated circuit package.

8 Claims, 8 Drawing Figures
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HOLD BOWN DEVICE FOR USE IN ELECTRONIC
SYSTEMS EMPLOYING INTEGRATED CIRCUITS

CROSS REFERENCE TO RELATED APPLICATION

In copending patent application Ser. No. 513,283 for
“Packaging System for Electronic Equipment” by Ro-
bert E. Braun et al. there is described and claimed a
packaging system utilizing leadless integrated circuit
packages and in which, the hold down device of the
present invention finds particular utility. The inte-
grated circuits themselves may be packaged in the
manner described and claimed in application Ser. No.
465,678 for “Leadless Ceramic Package for Integrated
Circuit Having Heat Sink Means™ by Robert S. Morse.
Both of the foregoing referenced applications are as-
signed to the same assignee as the present application.

BACKGROUND OF THE INVENTION
The high density packaging of electronic equipment,
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particularly data processing systems may involve the

installation of pluggable integrated circuit packages in

receptacles or connectors. In addition, cooling means
are generally required 1n such a system to maximize the
MSI and LSI. Such means may take the form of a cool-
ing frame.

The need exists for an efficient, low cost, universal
hold down device to be used in conjunction with the

aforementioned elements to insure both electrical and
thermal mtegrity. The clamping device of the present
mvention fulfills such a need.

SUMMARY OF THE INVENTION

In accordance with the invention a hold down device

1s provided which is admirably suited for the high den-
sity packaging system described and claimed in the
referenced Braun et al. application. This system in-

volves an “island” which may be characterized as a

plurality of pluggable integrated circuit packages, con-
nectors or receptacles for receiving the packages, a
cooling frame and an interconnection plate or medium
which supports the other elements. It should be under-

stood, however, that the reference system has been
chosen solely for illustrative purposes and that the

present device 1s not to be considered limited to use
therein. In meeting the requirements of such a system,
the hold down device of the present invention insures
that electrical continuity is maintained between the
circuit leads of the mtegrated circuit package (which
may be of the “leadless” variety having no protruding
leads) and the electrical contacts of the connector into
which the package 1s plugged. Moreover, a thermal
interface defined in terms of a specific pressure is pro-
vided by the device between the leadless integrated
circuit package carrier (or heat sink member) and the
cooling frame. The total force directed upon the pack-
age by the hold down device is therefore substantially
the sum of the forces dictated by both the electrical and
thermal considerations.

In addition to the foregoing, the hold down device is
functional for the condition that only one integrated
circuit section of the pair of sections comprising the so

called ““split-package™ is installed in a standard connec-
tor capable of accommodating simultaneously both

sections or a single full package. The device is mounted
in such a manner that it is contained at all times, even
in the presence of high insertion and release forces. At
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the same time it permits easy access to the connector
for the removal or msertion of packages.

Other features of the device include its substantially
unitary construction, which eliminates loose hardware; |
ease of assembly or replacement in the system; provi-
sion of permitting identification of the packages under
restramt without removal of the device; and finally, its
economy.

The physical characteristics of the present hold down
device are best understood by reference to the detailed
description of the invention which follows. However, in
brief the device comprises a spring-like member,
formed in a shallow, upright, truncated “V”’ configura-
tion. In the center flat portion, the embodiment in-
tended for use with integrated circuit packages has
secured thereto a pressure plate. The latter has a num-
ber of formed protuberances which bear against the
package heat sink member. The device 1s positioned
between a pair of spaced apart parallel rods mounted
on brackets in proximity to the cooling frame. One of
the device extremities is permitted to pivot about one
of the rods to permit access to the connector, but at the
same time 1s restrained thereby. Its other extremity Is
capable of being latched about the other rod to apply a
clamping force to the package. When arranged in rows
and columns in an ‘“‘island” configuration, the hold
down devices assume a partial mating relationship
wherein a given rod provides the latching means for a
first row of devices and the pivot means for the next
succeeding row. This arrangement affords considerable
space economy.

Other features of the invention will become more
fully apparent in the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a partial plan view of an island illustrating a
packaging system using the hold devices of the present
invention.

FIG. 2 1s an exploded view of the hold down device
and an integrated circuit package.

FIG. 3 1s an enlarged plan view of part of the island
with portions cut-away to better illustrate the relation-
ship of the integrated circuit package, the connector,
the interconnection medium, and the hold down de-
vice.

FIG. 4 is a section view taken along lines 4-—4 of FIG.
1 and illustrating an integrated circuit package,

clamped by the hold down device.
FIG. 3 1s a section view taken along lines S—35 of FIG.

4 and further depicting the relationship of components
associated with a single integrated circuit package and
the hold down device. -

FIG. 6 1s a plan view of an integrated circuit package
of the “split-package” variety, which comprises a pair
of integrated circuits adapted to plug into a single con-
nector.

FIG. 7 is a section view taken along lines 7—7 of FIG.
1 to 1llustrate the use of the hold down device modified
to clamp interconnect cables and a termination board
into a standard connector.

FIG. 8 is a pictorial view of the ribbon-type intercon-

nect cables and the termination assemblies at each end
thereof.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The partial view of an overall packaging system ap-
pearing in FIG. 1 1s described and claimed in the refer-
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ence Braun et al. application. The hold down device of
the present invention finds particular application in this
system, and its features and advantages are best appre-
ciated when considered in such an environment. The
system details which follow are to be considered 1llus-
trative, rather than limitative of the invention.

General reference should be made to FIG. 1, and
specific reference, to the other figures where indicated,
to enhance an understanding of the invention. Like
reference characters have been used throughout to
designate similar components. For purposes of expla-
nation, FIG. 1 depicts a small island 10 comprised of a
cooling frame 12 and the interconnection plate or me-
dium 14, for supporting the connectors 16 (FIG. 4)
adapted to accommodate the integrated circuit pack-
ages 18 (FIGS. 5 and 6) which are preferably the lead-
less ceramic type described in the reference Morse
copending application. In practice, the 1sland may hold
as many as 108 connectors in a frame which is aproxi-
mately 14 inches by 23 inches. Depending upon the
application, even larger islands may be employed. Sup-
port members 11 are fastened to opposite sides of the
interconnection medium 14. The members are config-
ured with a slotted region 15 to accommodate the
“bend” portions of the tubing 50. |

Considering each of the major components mn turn
and their relationship to one another, the integrated
circuit package 18 will receive initial consideration. As
seen in clear detail in FIGS. 5 and 6, the total inte-
grated circuit package 18 may comprise a pair of *“‘lead-
less” pluggable package components 18a and 186 of
either SSI or MSI variety, each component having 24
leads 20 plus a ground connection 22, This 1s the so
called “‘split-package” configuration. It should be un-
derstood that a single 50 lead LSI package 18 as indi-
cated in FIG. 2 could also be employed without modifi-
cation of the package connector 16. In either case, in
an actual operative embodiment, the leads are ar-
ranged so that half the total number appear on op-
posiste sides of the package, with a typical lead center-
to-center spacing of 0.050 inches. As noted hereinbe-
fore, the integrated circuit packages may be of the type
described in the referenced copending application. In
accordance with the latter and continued reterence to
FIGS. 5 and 6, the leadless package 18 may utilize a
ceramic body 24 having the silicon chip (not shown)
hermetically sealed in a cavity formed therein. The
internal leads of the package for providing access to the
chip are adhered to a layer of glass fused to the ceramic
body 24. A carrier or metallic heat sink member 26 is
fused to the entire lower surface of the ceramic body.
The ceramic between the integrated circuit chip and
the heat sink 26 is made sufficiently thin to give good
heat conduction while maintaining electrical insula-
tion. The heat sink member 26 has integral extensions
at its opposite extremes which are adapted to be
clamped against the cooling frame 12 as will be de-
scribed in more detail hereinafter. In order to provide a
ground connection for the integrated circuit, the pack-
age ground leads 22 are connected to the package heat
sink 26 which provides an electrical path to the cooling
frame 12 in addition to the thermal path. A hd or cover
28 which may be of ceramic or a suitable metal alloy
protects the integrated circuit chip.

In order to make electrical contact with the terminal
portions of the integrated circuit package leads 20, a
receptacle or connector 16 as seen in FIGS. 3, 4 and §,
is provided. The connector comprises a molded body
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30 of insulative material and a plurality of contacts 32,
one for each of the package terminals. Each connector
is fastened to the interconnection medium 14 (which
may be of the printed circuit board variety) by any
suitable means, such as screw 34, threaded into a me-

tallic member 36, as seen in FIG. 5. A pair of locating
pins 35 (FIG. 4) situated on the underside of the con-

nector body 30 mate with the holes 37 in the intercon-
nection medium 14. These pins serve to posttion the
lower contact elements 32 over the conductive pads
38. The integrated circuit package 18 which may be of
the single large chip variety (FIG. 2), or a pair of split-
packages (FIG. 6) are placed in the connector 16. Each
contact 32 which is in the form of a continuous loop
presses against a terminal lead 20 of the integrated
circuit package 18 on its upper portion, and against a
conductive pad 38 on the interconnection medium 14,
on its lower portion. Additionally, as seen in FIGS. 3
and 5, each contact loop 32 is formed to present a flat
portion thereof to circular openings 40 in the connec-
tor body located along the longitudinal sides thereof.
These openings permit the electrical probing of the
contacts while the integrated circuit packages are In
place and the system is operative. As seen in FIG. §,
another feature of the connector 16 is the use of a pair
of package alignment and retention pins 42. In order to
insert the integrated circuit package 18, the split top on
each of these pins is gently pressed together in order
that the pin may be inserted through the holes 44 pro-
vided in the integrated circuit package carrier 26. This
arrangement serves to prevent the inadvertent dislodg-
ing of the package from the connector particularly
when the force exerted by the hold down spring 46
(FIG. 4) to be described in greater detail herematfter, is
suddenly released. As seen in FIG. 5, the connector
contacts 32 press against the conductive pads 38 of the
interconnection medium 14. These pads in turn may be
connected to pins 48 which protrude through the me-
dium and which may then be interconnected by various
wiring means, such as wire wrap techniques. Alter-
nately, while not shsown, the aforementioned mode of
wiring may be eliminated if the interconnection me-
dium 14 incorporates printed wiring throughout. It is
apparent that no holes are required in the interconnec-
tion medium 14 to accommodate the connectors 16
themselves. Moreover, no solder art assembly is re-
quired. This arrangement provides much freedom in
the design of the interconnect medium and a single
connector design is compatible with a wide variety of
interconnect means.

As seen particularly in FIGS. 1 and 4, a cooling frame
12 is provided to facilitate the transfer of heat from the
integrated circuit device 18. The frame 12 is fastened
to the interconnection medium 14, which in turn sup-
ports the package connectors 16. A cooling liquid 1s
pumped through a continuous tubing 50 in a serpentine
path to carry away the heat. Even at moderate coolant
flow rates, a nearly uniform fluid temperature is main-
tained. The nominal temperature of the cooling fluid
must be low enough to limit the maximum device junc-
tion temperature, and high enough to prevent conden-
sation on the cooling frame 12. As seen particularly in
FIG. 4, when the integrated circuit package is placed in
the connector 16, the extensions of its heat sink mem-
ber 26 will tend to come to rest on the cooling frame
12.

With reference to FIGS. 1 - 4 inclusive, and particu-
larly FIGS. 3 and 4, in order to insure both electrical




continuity between the connector contacts 32 electri-
cal continuity between the connector contacts 32 and

the integrated circuit package leads 20, and the proper

thermal interface between the extensions of the pack-
age heat sink member 26 and the cooling frame 12, the
hold down device 52 of thé present invention is pro-
vided. The device comprises a spring-like member 46
to which is secured by rivet-like attachments 53 a pres-
sure plate 54, the latter having'a number of formed

protuberances 56 which bear against the package heat

sink member 26. The hold down device 52 is positioned

between adjacent members of the cooling frame 12 by
virtue of groups of elevated brackets 58 fastened to the
frame 12 and each group supporting a common rod 60

which passes therethrough. One end of the hold down
spring-like member 46 is notched in a U-shaped config-
uration such that the extremities of the legs 62 of the U
are wrapped around the rod 60a to prevent the hold

5
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interconnect cable assembly 68 (FIG. 8) instead of
such a package. This arrangement permits input and/or
output signal information to be transferred from the
island 10 to other islands or to electrical devices which -
may be included in, or are external to, the system. The
cable assembly comprises a pair of ribbon-type cables

- 70 each having a plurality of conductors, a termination

10

15

down device 52 from coming free. The opposite end of

member 46 which is a single projection 64 is configured
to latch in opposition to the force of spring member 46
with the opposite rod 60b. It should be noted that the
latch projection 64 is designed to contact the latter rod
60b and occupy the space formed by the U-notch be-
tween the pair of legs 62 of the spring member in the
same column and next succeeding row of hold down

devices. | | |
In terms of an actual operative embodiment, the

connector contacts 32 which are economically of base
metals require a high pressure with a force of approxi-
mately 14 pounds per split package (18a or 18b of FIG.
6) or 28 pounds per location for the package of FIG. 2
to insure electrical continuity. Moreover, in order to

maintain a thermal interface of 1/100 psi between the.

integrated circuit package 18 and the cooling frame 12,
an additional 18 pounds load is required per split pack-
age. Considering tolerance take up, the hold down

device 52 provides 35 pounds per split package or 70

pounds per location.

The hold down device 52 operates properly if only
one of the split packages of FIG. 6 is inserted into the
connector 16. This is accomplished by the “ears” 66 on
the pressure plate 46 which restrains downward motion
of the latter even if no package is in place in the con-
nector. The hold down device 52 itself is contained at
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all times by virtue of the legs 62 wrapped around rod 60

(FIG. 1) and this is important since high insertion and
release forces are involved. However, the device is able
to swing clear by rotation of the spring 46 about rod 60,
thereby facilitating the removal and insertion of pack-
ages. Only a simple tool, such as a screwdriver, is
needed to latch and release the hold down mechanism.

As seen in FIGS. 1 and 2 both the spring member 46
and the pressure plate 54 have a common elongated

slot 65. Through the latter, there is visible at all times,
the type designation of the integrated circuit which has
been placed on the upper surface of the heat sink mem-
ber 26. In a system employing a large number of inte-
grated circuits of different logic types, the ability to
determine the location of each type while the packages
are clamped in position and the system is operative, is
of considerable importance in diagnostic and mainte-
nance procedures.

In the consideration of the invention thus far, the
island 10 of FIG. 1 has been described as having inte-
grated circuit packages 18 mounted in the connectors
16. However, connector 16a (FIG. 7) has been arbi-
trarily chosen for purpose of example, to accept an

50
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63

board 72 with a plurality of conductive pads 74 and the

‘board housing 76. The termination board pads 74 cor-

respond in number and position to the contacts 32 of
the connector 16. The number of conductors in each of
the cables 70 is chosen to be the same as the number of
contacts on one side of the connector. For conve-
nience, the conductors at one end of a cable may be
terminated at points 78 along one side of the board,
while the conductors at the corresponding end of the
other cable may be terminated at point 80 along the
opposite side of the board 72. The termination board
housing 76, seen in FIGS. 1, 8 and 9, is considerably
thicker than the integrated circuit package 18 seen in
FIGS. 4 and 8. For this reason, the hold down device 52
illustrated in the last mentioned figures is modified as
seen in FIG. 7. No pressure plate 54 is required, and the
spring member 82 has a more shallow contour. To
accommodate the increased thickness of the termina-
tion board housing 76, the legs 84 of the device are
wrapped about rod 60 in a direction opposite to that of
the integrated circuit package hold down device 52. It
should be understood that in accordance with the par-
ticular application and the package wiring scheme ef-
fected on pins 48 (FIG. 4), the interconnect cable
assemblies 68 may be plugged into any connector posi-
tion on an island. Moreover, more than one assembly
may be utilized between the various islands.

In conclusion, there has been described a hold down
device suitable for incorportion into the packaging
technology needed for present high speed electronic
systems, such as data processing, as well as the next
generation systems. It is apparent that depending upon
the particular application, changes and modifications
of the device may be required. Such changes and modi-

fications, insofar as they are not departures from the

true scope of the invention, are intended to be covered
by the claims appended hereto.

We claim: - |

1. A hold down device for use in a system which

mcludes at least one electronic component installed In
a connector and which incorporates a cooling frame
comprising: o -

a plurality of bracket means mounted adjacent said
cooling frame for supporting a plurality of spaced-
apart parallel rods, |

said connector being located in the space between an
adjacent pair of rods,

a spring-like member formed in a shallow, upright,
truncated V configuration, one end of said spring-
like member being centrally notched in a U-shaped
configuration such that the extremities of the legs
of the U are pivotally wrapped around one of said
pair of spaced-apart rods, the opposite end of said
member being configured in a manner to latch on
the other of said pair of rods in opposition to the
force of said spring-like member exerted on said
electronic component, |

said spring-like member being disposed in substantial
‘alignment with said electronic component whereby
the latching of said member applies a force to said
component of sufficient magnitude to insure elec-
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~ trical continuity between said component and con-

nector.

2. A hold down device as defined in claim 1 wherein
at least one electronic component is an interconnect
cable assembly having a termination board with a plu-
rality of conductive pads and a board housing, said

spring-like member making contact with, and exerting
a force upon, said board housing when in a latched

condition.

3. A hold down device as defined in claim 1 charac-
terized in that a plurality of electronic components
installed in connectors are arranged in rows and col-
umns, said cooling frame being configured such that
parallel sections thereof separate adjacent ones of said
rows, saild bracket means being fastened to said cooling
frame parallel sections to provide said spaced-apart
parallel rods, the latch ends of the respective spring-
like members associated with a row of electronic com-
ponents engaging a common rod and lying respectively
between the space provided by the U notches of the
pairs of legs of the spring-like members in the adjacent
row of components, which legs are wrapped around
said last mentioned rod.

4. A hold down device as defined in claim 1 wherein
at least one electronic component is an integrated cir-
cuit package which includes a heat sink member, said
heat sink member having integral extensions at its op-
posite extremes for contacting said cooling frame.

S. A hold down device as defined in claim 4 further

including a pressure plate fastened to the central por-

tion of said spring-like member, and having a plurality
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of protuberances formed therein to apply substantially
equal pressures to the heat sink member surface of said

integrated circuit package, thereby insuring thermal
continuity between said member extensions and said

frame.
6. A hold down device as claimed in claim § whereiln

said pressure plate has at each of its opposite extremi-
ties a centrally disposed U-shaped notch, the notch at

one end of said plate being in substantial vertical align-
ment with the corresponding notch in said spring-like
member.

7. A hold down device as defined in claim 6 wherein
at least one integrated circuit package is of the split-
package type comprising two sections each bearing an
independent integrated circuit and having a heat sink
member extension at one extremity thereof, said pres-
sure plate being generally of rectangular configuration
but having ear-like projections at the respective cor-
ners thereof, said projections contacting the base of
said bracket means when said hold down device is In a
latched condition and permitting the clamping of a
single one of said split package sections in said connec-
tor in the absence of the other section.

8. A hold down device as defined in claim 7 wherein
said spring-like member and said pressure plate have a
common elongated slot to permit the discernment of
any indicia on the upper surface of said package heat
sink member while the package is in an operative

clamped condition.
¥ K . J *
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